Marine sponges contain bioactive compounds which can be used not only for human diseases treatment but also for animal diseases treatment. Aaptos suberitoides has been reported to have potential as antibacterial against Vibrio harveyi in vitro. This study aims to study the toxicity effect of Aaptos suberitoides extract on tiger shrimp Penaeous monodon post larvae. The toxicity study of this extract was done by using soaking method. This experiment used Completely Randomized Design with 6 treatments of A.suberitoides extract namely A). 0 ppm, B). 31.3 ppm, C). 62.5 ppm, D). 125, E). 250 ppm, and F). 500 ppm. Each treatment consisted of 3 replications. Findings showed that A.suberitoides butanol extracts at the concentration up to125 ppm were safe for tiger shrimp post larvae. On the other hand, the higher concentration of that gave a toxic effect on the post larvae. The lowest mortality (20.0%) was obtained on the post larvae treated with butanol extract at the concentration of 31.3 ppm and the highest was found at the concentration of 500 ppm (97.0%). Compared to the negative control (0 ppm), there was no any difference exhibited by the post larvae treated with butanol extract at the concentrations of 31.3, 62.5, and 125 ppm. Beside that, these concentrations gave a normal growth and no abnormal behavior. The histological observation did not also show damage on post larvae haepatopancreas tissue. Keywords: Sponge, Aaptos suberitoides, Vibrio harveyi, vibriosis, Penaeous monodon ABSTRAK Spons mengandung senyawa bioaktif yang dapat digunakan untuk mengobati penyakit manusia dan hewan. Aaptos suberitoides dilaporkan mempunyai potensi sebagai antibakterial terhadap Vibrio harveyi. Penelitian ini bertuj uan untuk mengetahui pengaruh ekstrak A. suberitoides terhadap pasca larva udang windu Penaeous monodon. Kajian ketoksikan dari ekstrak ini dilakukan menggunakan metode perendaman. Penelitian menggunakan Rancangan Acak Lengkap dengan 6 perlakuan dan 3 ulangan dengan konsentrasi ekstrak butanol A.suberitoides yang terdiri dari; A). 0 ppm, B). 31,3 ppm, C). 62,5 ppm, D). 125, E). 250 ppm, dan F). 500 ppm. Hasil penelitian menunjukkan bahwa ekstrak butanol A.suberitoides sampai konsentrasi 125 ppm aman atau tidak memberikan efek toksik terhadap pasca larva. Sedangkan, pada konsentrasi yang lebih tinggi adalah toksik pada pasca larva. Kematian pasca larva paling tinggi (20,0%) dijumpai pada pasca larva yang diberi perlakuan ekstrak pada konsentrasi 31,3 ppm dan yang terendah diberikan oleh pasca larva yang diberi ekstrak pada konsentrasi 500 ppm (97,0%). Pada penelitian ini ditemukan tidak ada perbedaan yang ditunjukkan oleh pasca larva yang diberi perlakuan ekstrak pada konsentrasi 31,3, 62,5, dan 125 ppm dibandingkan dengan kontrol (tanpa ekstrak butanol). Ketiga konsentrasi ekstrak tersebut juga memberikan pertumbuhan dan tingkah laku yang normal. Pengamatan histologikal juga tidak menunjukkan kerusakan pada jaringan haepatopankreas pasca larva.
Introduction
Vibriosis luminescence is a disease caused by Vibrio species. This disease has been the main causative agent of mass mortality in shrimp culture (Karunasagar et al.,1994; Lavilla-Pitogo et al., 1996; Chen et al.,2000; Soundarapandian, P. & Babu, 2010; Traifalgar et al., 2013) . Vibriosis luminescence attacks all stages of shrimp reared from seeding in the hatchery until growth out in the pond. Mortalities of Penaeous monodon larv ae associat ed with luminescence have been observed in hatcheries in Indonesia (Sunaryanto & Mariam, 1986; Kadriah et al., 2012) , Thailand (Tansutapanit & Ruangpan, 1987; Robertson et al., 1998; Pasharawipas et al., 2011 ) & Philippine (Lavilla-Pitogo et al., 1990 Rattanachuay, 2010; Traifalgar et al., 2013) .
The Philippine isolate of Vibrio harveyi was highly pathogenic, which could infect shrimp at various life stages and could cause up to 100 % mortality (LavillaPitogo et al., 1990) . The loss in production of shrimp due to vibriosis has been estimated at approximately 30.8 metric tons or US$ 264 million per year in Japan (Inouye, 1996) . In 1991, most shrimp hatcheries in Java were hit by a disease caused by luminous bacteria and resulted in a decrease of 70 % larval production with shrimp loss estimated at more than US $ 85 millions (Prayitno & Latchford, 1995) . Before the outbreaks of this bacterial disease, Thailand earns an average of US $ 1.8-2.3 billion per year, but in 2005 Thailand suffered an overall loss of US $ 1 billion of shrimp production (Tanticharoen, 2008) . Even in the end of 2011, farmers in Pangkep and Pinrang, South Sulawesi, Indonesia obtained luminescent black tiger shrimp grown out in their ponds in the evening and suddenly in the period of three days, the shrimp were found to die up to 90%. Analysis on diseases shrimp was found the presence of the great number of Vibrio harveyi. Pathogenicity test done on this bacterium showed that it was pathogenic at 10 7 CFUs/ml to 14 days of tiger shrimp post larvae with the LC 50 value of 10 6 CFU/mL after 48 hours of immersion (Khodria et al., 2012) . Indonesian government through Ministry of Marine Affairs and Fisheries program plans to make Indonesia as the world's biggest aquaculture producer in 2015, well known as "The Blue Revolution Policy" with the increase of production amounting to 353% of production in 2010 (Usman, 2013) . Australian Black Tiger prawn industry also wants to increase production from 5000 ton to 12,500 ton by 2020 (CSIRO scientists and industry partners). This gives an idea of the importance of disease control to the shrimp industry.
Current antibiotics on the market such as chloramphenicol, oxytetracycline and streptomycin have been used for many years to prevent vibriosis. Nevertheless, the use of these commercial drugs is problematic because they have been ineffective and cause several side effects Sengupta et al., 2003; Raffi & Suresh, 2011) . Natural products, particularly those from marine sponges,have been regarded as sources of bioactive metabolites with promising activity against many important diseases (Ninawe, 2007) . Several methanol extracts of sponge were described as having potential for vibriosis treatment such as methanol extract of Geodia sp., which was active on Vibrio harveyi (Isnansetyo et al., 2009) and Callyspongia pseudoreticulata and Halichondria cartilogenia, which were active on Vibrio harveyi,Vibrio mimicus, Vibrio alginolyticus, and Vibrio costicola (Suryati et al., 1997; Rosmiati et al., 2011a) . Another example is the methanol extract of Denrilla nigra, which is active against Vibrio harveyi and Vibrio algynoliticus and this extract was proven to be effective in preventing bacterial disease (Selvin and Lipton, 2004; Selvin et al., 2011) .
Research on the potential use of bioactive compounds from sponges for disease prevention, particularly vibriosis, has been continued. It was previously reported that Aaptos suberitoides butanol extract showed a strong antibacterial activity against Vibrio harveyii with the inhibition zone of 17.2 + 0.1 mm (Rosmiati et al., 2014) . However, the effect of this extract on tiger shrimp post larvae needs to be determined before being used for controlling Vibrio harveyii in the field. It was done to prevent mortality of post larvae due to toxic effect of Aaptos suberitoides butanol extract. Here, we reported non toxic effect of this extract sponge.
Material and Methods

Sponge Collection and Preparation
Marine sponge Aaptos suberitoides was collected from Barrang Lompo Islands, South Sulawesi latitude (-5.047 degrees) 5° 2' 49" south of the Equator and longitude (119.329 degrees) 119° 19' 44" east of the Prime Meridian by SCUBA diving at a depth of 8-12 m on August 16, 2010.Sponge was kept in a sealed plastic bag, placed in acool box in a fresh condition and brought to RICA, Maros. The fresh sponge was cut into small pieces and dried in an oven at the temperature below 40 o C for two days. The sponge was then grinded into powder form.
Extraction and Solvent Partitioning
Approximately 500 g powder sample was extracted with methanol using a forma orbital shaker at the temperature of 37 o C until the residue became colorless. The methanol extracts were filtered through Whatman No.1 filter paper fitted in a Buchner funnel using suction pressure and collected by concentration under reduced pressure by a rotary evaporator (Buchitype) to yield 37.55 gram of a dark gummy solid. Due to the saltiness of sample, the salt was then removed from the methanol extract using HP-20 and of lipid/ waxes using a C-18 catridge as described by Rosmiati et al. (2011b) . The interfering material-free methanol crude extract was further partitioned with distilled water and diethyl ether (1:2 volume ratio) to give diethyl ether extract and an aqueous layer. The aqueous layer was partitioned with butanol (3 x 100 mL) to yield butanol and an aqueous extract.
Determination of Minimum Inhibitory Concentration (MIC) in Vitro
The minimum inhibitory concentration was determined using the paper disc diffusion method as described by Bauer (1966) . TheVibrio harveyi train (MR 275 Rif) was obtained from the Research Institute and Depelopment for Coastal Aquaculture collection. Mueller Hinton agar was used as culture media. Paper discs (6 mm in diameter) were individually impregnated with 20 µL of the butanol extract at concentrations of 5, 2.50, 1.25, 0.625, 0.313, 0.156, 0.078, and 0.039 mg/mL and allowed to dry under a laminar air flow. After these paper discs were free of solvent, 100 µL of the bacteria (10 7 CFUs/ml) was spread on Mueller Hinton agar plates and the paper discs were placed aseptically over the bacterial culture on MH agar plates and incubated at 37 o C for 24 hours.
Toxicity Test
Seven days post larvae (PL-7) of black tiger shrimp, Penaeus monodon were collected from a commercial hatchery in Bone Regency, South Sulawesi, Indonesia. They were stocked in a fiber glass container (500 L) in the wet laboratory of Research Institute for Coastal Aquaculture (RICA), Maros, Indonesia. The shrimp post larvae were acclimatized in the temperaturecontrolled wet laboratory and reared for 7 days prior to the start of the experiment . During the rearing period, they were fed with commercial feed at 10 % of body weight two times a day (06:00 and 18:00). The post larvae that were free of white spot (based on PCR test) and that were +1 cm in length size were selected. The butanol extract was diluted in distilled and sterilized sea water (30 ppt) to give 31.25, 62.5, 125, 250, and 500 ppm.
A toxicity test was used based on the soaking method as described by Zulham (2004) with some modifications. The post larvae in rearing units were treated with butanol extracts at those concentrations for 168 hours without water exchange. The larval rearing units consisted of conical shaped aquaria containing 1 L filtered and chlorinated seawater at 30 ppt. The density of 14 day old post larvae was 20 larvae/L for each unit. All rearing units were provided with gentle, continuous aeration. During the study, the post larvae were fed with commercial feed at 10% of body weight two times a day (06:00 and 18:00).
In this study, Completely Randomized Design was used with 6 treatments and 3 repetitions. The six treatments consisted of A. control (untreated PL); B.(PL + 31.25 ppm extract); C (PL + 62.5 ppm extract); D (PL+ 125 ppm extract); E. (PL + 250 ppm extract); and F. (PL + 500 ppm extract). Before each feeding, feces were removed by siphoning.
The enumeration of mortality/survivability was performed at hours 1, 3, 6, 9, and 12 and every 24 hours until seven days of rearing. The larvae were weighed initially and at the end of the study to determine absolute biomass growth. Clinical signs were monitored at the same time intervals as the enumeration of mortality/survivability. The palatability of tiger shrimp post-larvae was determined by removing fed consumption residue after two hours of feeding, drying by freeze dryer and weighing. Water quality was monitored daily and temperature and pH were measured using a HANNA instrument (HI 93715 YSI). Dissolved oxygen was estimated by a YSI, DO and temperature meter (YSI, model 57, USA). The salinity of the rearing water was measured by a hand refractometer.
To determine any adverse effect of the extracts after seven days, three larvae from each experiment were harvested and fixed in a 10 % buffered formalin solution for fixation, which were subsequently subjected to standard histology processing and procedures.
Data Analysis
Analysis of mortality/survivability data was performed by one way analysis of variance (ANOVA). When differences were found among the treatments, Tukey's test was used to compare means by SPSS Version 15.0 software packages (SPSS® Inc., USA). Differences of results were considered statistically significant difference if the P value were <0.05.Whilst, clinical signs, palatability indicated by fed consumption residue, absolute biomass growth, and water quality were analyzed descriptively. The analysis of any adverse effect was via histological examination for any toxicological and abnormalities sign. 
Results and Discussion
In vitro minimum inhibitory concentration (MIC), determinated by the paper disc diffusion method, showed that the MIC of Aaptos suberitoides butanol extracts was 0.313 mg/mL (Table 1) . The low MIC value indicates that this extract strongly inhibits the growth of Vibrio harveyi. As mentioned by Aligiannis et al. (2001) , active extracts with MIC values less than 1 mg/mL are considered to be strongly active extracts; thus, these extracts have the potential to be developed as antibacterial agents in vibriosis treatment.
Observation of mortality of tiger shrimp post-larvae treated with different concentrations of A.suberitoides butanol extract after 168 hours rearing period is shown in Figure 1 . As earlier reported, this sponge contains saponin resulting lather formation (Rosmiati, 2013) . The presence of lather in the rearing water disturbed respiration process of the post larvae.The mortality of post larvae treated with butanol extract at the concentrations of 250 and 500 ppm had beed observed 24 hours post treatment as exhibited in Table 2 .
From Table 2 , the mortality of untreated post larvae (0 ppm) could also be observed after 48 hours of rearing time period. It was suspected that the post-larvae were under stress condition and that some of the post-larvae tested could not adapt well under these environmental conditions. Another factor was the need for the postlarvae to molt. In this condition, the post-larvae were found to be weak. Because shrimp post-larvae are cannibals, the weak post-larvae could be wiped out by the other post-larvae. The weak post-larvae caused by molting were also suspected to be the cause of the mortality observed for the extract treatment of B, C and D 36,48 and 72 hours post treatment.
Statistical analysis of the post larvae mortality rate at 168 hours of rearing time period indicates that the mortality rate of the post larvae treated with butanol extract of A.suberitoides at the concentratiosn of 31.3, 62.5 and 125 ppm showed no any significant difference effect (P > 0.05) than that of the control (extract untreated post larvae). The similar result was also displayed by the treatments of E and F. However, these treatments gave a significant effect to treatments of B, C and D as well as A (control). This finding showed that A. suberitoides butanol extract at the concentrations of 31.3, 62.5 and 125 ppm were non toxic on tiger shrimp post larvae. It was suspected that at these concentrations, the extract did not result an unpleasant smell which could disturb appetite of post larvae.
The tiger shrimp post-larvae treated with various concentrations of butanol extract A.suberitoides showed the different response of clinical signs. Treatment with butanol extract at a concentration of 250 and 500 ppm in the first day resulted in a common abnormal behavior in which shrimp post-larvae often swim to the surface. Shortly thereafter, the post-larvae turn upside down and finally sink to the bottom and die. Meanwhile, post larvae treated with 0, 31.3, 62.5, and 125 ppm showed normal appetites, were always observed on the base of aquaria and exhibited normal swimming behavior, which indicated healthy post larvae.
The palatability of tiger shrimp post larvae could be determined through feed consumption residue percentage. The percentage of feed consumption residue observed during the seven days rearing time period is shown in Figure 2 As shown in Figure 2 , post larvae treated with butanol extract at the concentrations of 250 and 500 ppm on the first and second day lost appetitive indicated by the high feed consumption residue(> 50 %). However, there was a drastic decrease on the third day and continued to gradually decrease. In contrast, post larvae treated with butanol extract at the concentrations of 31.3, 62.5 and 125 ppm exhibited a fluctuating feed consumption residue with the highest increase namely 25 % occurred on the second and third day. The similar pattern was also shown by untreated post larva (0 ppm) with the highest feed consumption residue (25 %) occurred on the fourth day during this study. Mortality of the post larvae treated with the extract at the concentration of 250 and 500 ppm was due to the loss of their appetite caused by the toxic effect of the butanol extract at these concentrations. This study also shows that the best clinical condition was observed for the treatments of 31.3, 62.5 and 125 ppm.The post larvae were observed actively eating and spending more time on the base of the aquaria. Similar signs were also observed with the untreated shrimp post-larvae (control). These results indicate that treating A.suberitoides butanol extracts at the lower concentration caused better digestion for post larvae. This phenomenon was indicated by the decreased feed consumption residue and softer feces.
Body color was another sign of the effect of extract concentration on post larvae. The post larvae that were given the extract treatment with a concentration of 31.3, 62.5 and 125 ppm exhibited clear body color similar to that observed on control post larvae, indicating healthy normal post larvae. In contrast, for treatment of higher concentration extracts (250 and 500 ppm), the bodies of post larvae looked brown due to the uptake of concentrated extract.
Treatment of A.suberitoides butanol extract into rearing water affected the absolute biomass growth of tiger shrimp Penaeus monodon post larvae as shown in Table 3 . Table 3 shows that the absolute biomass growth of post larvae declined together with the increased concentration of butanol extract. Compared to control, the absolute biomass growth shown by post larvae treated with butanol extract at the concentrations of > 62.5 ppm was lower. For the extract treatment of 31.3 ppm, the highest absolute biomass growth average (0.0415 g) was obtained. The lowest absolute biomass growth was found on the concentration of 500 ppm.
The post larvae treatment with butanol extract at a concentration of 31.3 ppm resulted in not only the decreased mortality but also the increased absolute biomass growth of tiger shrimp post larvae. For this extract concentration, the post larvae exhibited more active eating behavior, as mentioned above. This Concentration (ppm) pH condition influenced the high absolute biomass growth after seven days of rearing. Meanwhile, post larvae treated with butanol extract at the concentrations of 62.5 and 125 ppm showed an absolute biomass growth less than the control. In contrast, post larvae treated with extract at the concentrations of 250 and 500 ppm gave a much lower absolute biomass growth.
Water quality is critical for survival, health and growth of prawns. To maintain good water quality, the physical and chemical properties of water should be maintained within certain safe levels. The monitoring of pH of the rearing water showed that the range of pH, temperature and dissolved oxygen was in an optimal condition for tiger shrimp post larvae growth (Table 4 ). This finding indicates that the mortality of the post larvae was caused by the A.suberitoides butanol extract treatment.
From Table 4 , it was determined that the pH value observed during post larvae rearing range from 7.50 to 7.87. Parado-Estepa et al. (1996) reported that the optimum pH for P. monodon is 7.5 to 8.5. pH is one of the vital environmental characteristics that determines the survival and growth of shrimp under culture and it also affects the metabolism and other physiological processes of shrimp (Syafiuddin, 2000) . Table 4 also shows the temperature of rearing water ranging among 25.5 -26.3 o C. Soundarapandian et al. (2010) reported that for optimum growth of Penaeus monodon, the optimum range of temperature was between 25 to 31 o C and that of dissolved oxygen was between 4 to 8 mg/L (Syafiuddin, 2000) . Water temperature is likely the most important environmental variable in shrimp culture because it directly affects metabolism, oxygen consumption, growth, molting, and survival. P. monodon is sensitive to temperature changes in water. When the temperature is below 13 o C or above 33 o C, the prawns typically develop cramps and die. Meanwhile dissolved oxygen (DO) plays an important role in growth and production through its direct effect on feed consumption and maturation. Salinity observed during the post larvae rearing did not show any change (30 ppt).
The histological analysis on tiger shrimp post larvae demonstrated that there were no toxicity effects or abnormal changes in haepatopancreas caused by butanol extract treatments with concentrations of 31.3 ppm (B) ( Figure 3B ) and 62.5 ppm (C) ( Figure 3C ) and 125 ppm (D) ( Figure 3D ) compared to the control (A) ( Figure 3A ) after seven days of rearing period. Tiger shrimp post larvae treated with butanol extract at the concentration of 31.3, 62.5 and 125 ppm showed the lumen containing a granular material and the lumenfacing surface on the tubule was covered with a microvillus border. In addition, the tubular apex contained undifferentiated embryonic cells (E cells). R cells, B cells and F cells were also observed and F cells nuclei were larger than those of R cells, which characteristically contained numerous nuclei. In contrast, tiger shrimp post larvae treated with butanol extract of the concentration 250 and 500 ppm exhibited tissue changes of the hepatopancreas. The tissue changes obtained with a treatment of 250 ppm was the occurrence of cell necrosis indicating the toxic effect of the butanol extract. Cell necrosis was also observed in post larvae haepatopancreas treated with butanol extract at the concentration of 500 ppm included the presence of multifocal fatty degeneration, which caused the loss of B cells.
Conclussions
Treatment of tiger shrimp Penaeous monodon post larvae with butanol extract Aaptos suberitoides at the concentrations of 31.3, 62.5, and 125 ppm gave no difference in mortality compared with the control. It was found that there is no toxic effect of such extract treatment on haepatopancreas of tiger shrimp post larva, suggesting that butanol extract of A.suberitoides has a potential to be developed for vibriosis treatment.
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